21-hydroxylase deficiency: disease-causing mutations categorized by densitometry of 21-hydroxylase-specific deoxyribonucleic acid fragments.
The types of disease-causing mutations were studied in 43 unrelated patients with 21-hydroxylase deficiency. Densitometry of Southern blots after cleavage with the restriction enzymes TaqI, PvuII, and BglII was used to measure the ratio of the copy-number of the 21-hydroxylase gene (CYP21) to the copy-number of its pseudogene (CYP21P). DNA from 16 unrelated patients showed equal hybridization intensities of the 2 genes, indicating that point mutations caused the enzyme deficiency. One of the 2 haplotypes in 7 patients showed evidence of a large gene conversion between the CYP21 and the CYP21P gene without loss of the total number of 21-hydroxylase genes. Deletion of at least 1 21-hydroxylase gene was found in 11 patients. DNA from 8 of these patients had relative hybridization intensities compatible with a deletion of the active 21-hydroxylase gene, CYP21. Two patients with the salt-wasting form of the disease showed homozygous loss of DNA fragments that are specific for the 5' end of the active 21-hydroxylase gene. Nine patients showed relative 21-hydroxylase hybridization intensities compatible with duplication of the gene in 1 or both haplotypes. In conclusion, point mutations, gene conversions, or CYP21 gene deletions are the typical mutations in patients with the simple virilizing and salt-wasting forms of the disease, while duplications of the locus are overrepresented in patients with nonclassical 21-hydroxylase deficiency.